
MTH401 Assignment 1  
Solution 2022 

 

Q1: Solve the Differential equation 
          (3𝑥2 + 9𝑥𝑦 + 5𝑦2)𝑑𝑥 − (6𝑥2 + 4𝑥𝑦)𝑑𝑦 = 0 ; y(2) = - 6 

 

(3𝑥2 + 9𝑥𝑦 + 5𝑦2)𝑑𝑥 = (6𝑥2 + 4𝑥𝑦)𝑑𝑦 
 

𝑑𝑦 
= 

𝑑𝑥 

(3𝑥2 + 9𝑥𝑦 
+ 5𝑦2) 
(6𝑥2 + 
4𝑥𝑦) 

𝑥2 (3 + 9𝑦 
+ 5𝑦2) 

𝑑𝑦 
= 𝑥​ 𝑥2 

𝑑𝑥 𝑥2 (6 + 4𝑦) 
𝑥 

3 + 9𝑦 𝑦  2 

+ 5 ( ) 
𝑥​ 𝑥 

6 + 4𝑦 
𝑥 

… . (1) 

 

The given differential equation is homogeneous, 
 

𝑦 = 𝑣𝑥 … . (2) 

𝑦 
 
 

Differentiate equation (2) 

𝑇ℎ𝑒𝑛​ 𝑣 = … . (3) 
𝑥 

𝑑𝑦 
𝑑𝑥 

= 𝑣 + 𝑥 𝑑𝑣 
𝑑𝑥 

… . (4) 

 

Put the value of equation (4) and (3) in equation (1) 
 

 
𝑣 + 𝑥 

𝑑𝑣 
𝑑𝑥 

3 + 9𝑣 + 5𝑣2 
= 

6 + 4𝑣 

 



3 + 9𝑣 + 5𝑣2 
= 

6 + 4𝑣 
 

− 𝑣 

 

𝑑𝑣 
𝑥 

𝑑𝑥 

3 + 9𝑣 + 5𝑣2 − 6𝑣 − 4𝑣2 
= 

6 + 4𝑣 

 

𝑑𝑣 
𝑥 

𝑑𝑥 

3 + 3𝑣 + 𝑣2 
= 

6 + 4𝑣 

 

𝑑𝑥​ 6 + 4𝑣 
 
 

Integration on both sides, 

𝑥 = 3 + 3𝑣 + 𝑣2 𝑑𝑣 

𝑑𝑥​ 6 + 4𝑣 
∫ 𝑥 = ∫ 3 + 3𝑣 + 𝑣2 𝑑𝑣 

 

2(3 + 2𝑣) 
𝑙𝑛𝑥 + 𝑙𝑛𝑐 = ∫ 3 + 3𝑣 + 𝑣2 𝑑𝑣 

𝑙𝑛𝑐𝑥 = 2𝑙𝑛(3 + 3𝑣 + 𝑣2) 
 

𝑐𝑥 = (3 + 3𝑣 + 𝑣2)2 
 

Replacing v by equation (3) 
 

𝑦 
𝑐𝑥 = (3 + 3 ( 

𝑥 
 

𝑦  2  2 
) + ( ) ) 

𝑥 
 

3𝑦 𝑦2   2 

𝑐𝑥 = (3 + 𝑥  + 𝑥2) 

 

3𝑥2 + 3𝑥𝑦 + 𝑦2 2 

𝑐𝑥 = ( 𝑥2​ ) 
 
 

𝑐𝑥 = 
(3𝑥2 + 3𝑥𝑦 

+ 𝑦2)2 



𝑥4 
 

𝑥4. 𝑐𝑥 = (3𝑥2 + 3𝑥𝑦 + 𝑦2)2 
 

𝑐𝑥5 = (3𝑥2 + 3𝑥𝑦 + 𝑦2)2 … . (5) 
 

𝑦(2) = −6 
 

∴ 𝑦(𝑥) = 𝑦 
 

𝑥 = 2,​ 𝑦 = −6 
 

(2)5𝑐 = (3(2)2 + 3(2)(−6) + (−6)2)2 
 

32𝑐 = (12)2 
 

32𝑐 = 144 
 
 

𝑐 = 
14
4 

32 

9 
𝑐 = 

2 
 

Put the value of c in equation (5) 
 

9 𝑥5 = (3𝑥2 + 3𝑥𝑦 + 𝑦2)2 

2 



 
 



 
 
                   



 


